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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to radio
frequency identification (RFID) devices and, more par-
ticularly, to the encapsulation and mounting of RFID de-
vices. Specifically, the present invention relates to the
domed encapsulation of RFID transponders and their
mounting on surfaces that impede radio frequency (RF)
transmissions.

2. Description of Related Art

[0002] Radio frequency identification (RFID) is an in-
formation acquisition technology. RFID systems are gen-
erally designed to manage assets of many types. RFID
systems are generally comprised of transponders (a/k/a
"tags"), a transmitter to provide energy to the tags, a re-
ceiver to receive transmissions from the transponders,
and a computer system to process the received informa-
tion. The transmitter and receiver may be combined into
a single device often referred to as an interrogator or
reader. Typically a small RFID tag is attached to the asset
so that either the asset’s presence at a certain location
can be detected or the asset can be identified by the
response of the tag to the interrogation either by hand-
held interrogators or fixed-site interrogators that are en-
countered in the course of asset movement. The failure
to detect an expected RFID signal may also be used as
an indicator.
[0003] RFID transponders may be exposed to a variety
of harsh environments during the course of their use. For
this reason, tags must be tolerant of many hostile chem-
icals, abrasives, weather conditions and mechanical
stresses. Although RFID devices generally are packaged
in a plastic housing, these housings may lack sufficient
properties to withstand harsh environments for pro-
longed periods.
[0004] Encapsulation of art images and advertising
materials is a well-known process in the formation of
domed labels. A process known as "domed encapsula-
tion" provides an encapsulating material over a substrate
on which artwork or advertising is placed. Generally, the
encapsulating material is translucent, though in some in-
stances it may be colored, tinted, or otherwise opaque.
The encapsulating material makes the underlying art or
advertisement stand out with a three-dimensional "wet"
look and protects the artwork. Generally, the encapsu-
lating material is comprised of an epoxy for an application
where flexibility is not a requirement, or polyurethane
where more flexibility is needed.
[0005] Generally, the doming process depends on sur-
face tension to form a bubble of the encapsulating ma-
terial on an item being decorated without going off the
edge of the item. The encapsulating material is applied

to the substrate and, if required, then exposed to a hard-
ening or curing process, such as exposure to ultra-violet
light or heat. Known uses of the encapsulating process
are the creation of identification, advertising and artwork
used on automobiles, computers and computer cases,
name badges and lapel pins.
[0006] RFID devices are commonly used on or near a
number of surface materials.
[0007] Some of these surfaces that are comprised of
materials such as, for example, various metals, impede
or block the transmission and reception of radio frequen-
cy (RF) signals by the RFID devices. In other instances,
materials proximate to the surface on which the RFID
device is mounted may impede the transmission and re-
ception of RF signals by the RFID device. An example
would be a glass or plastic container holding a fluid that
interferes with the transmission and reception of RF sig-
nals by an RFID device mounted on or within the con-
tainer.
[0008] Therefore, a method and apparatus are needed
to overcome challenges associated with the use of RFID
devices, some of which are given above, including pro-
tecting RFID devices through encapsulation, overlaying
the devices with images, and mounting the devices so
that their reception and transmission of RF signals is not
impeded.
[0009] WO 96/08596 discloses a labelling device for
laundry items, the labelling device comprising transpond-
er means completely encapsulated within a resin system
which has been solidified in situ around the transponder
means, and a thermoadhesive layer for use in bonding
the device to a laundry item to be labelled.
[0010] EP0772152 discloses a chip carrier with a cover
which can be permanently clipped to the carrier. The cov-
er and the chip carrier enclose the chip. A fastener is
formed on the chip carrier to non-releasably fasten the
chip carrier to containers of different geometric dimen-
sions.

BRIEF SUMMARY OF THE INVENTION

[0011] To overcome many of the challenges encoun-
tered in the art, the invention provides a RFID tag ac-
cording to claim 1 and a method of encapsulation accord-
ing to claim 9.
[0012] According to one embodiment of the invention,
an RFID device such as, for example, an RFID trans-
ponder, is encapsulated by known domed encapsulation
techniques to conceal the RFID device and form a pro-
tected RFID device for use in harsh environments. Fur-
thermore, the embodiments of this invention provide a
domed encapsulated RFID apparatus and method of
forming the same, such that interference, attenuation and
absorption ,of the radio frequency (RF) signal by the en-
capsulating material and by any surface on which the
encapsulated RFID device is placed is minimized.
[0013] The packaging of RFID devices performs sev-
eral functions, including environmental protection and
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concealment. However, the packaging material should
be compatible with the RF performance of the tag to avoid
degradation of the performance of the RFID system. The
present invention involves encapsulating a standard
RFID tag in a manner that will protect or conceal the RFID
tag. Because of its use in artwork and labeling, domed
encapsulation is relatively inexpensive. An economical
way to encapsulate an RFID device is by using a domed
polyester or polyurethane process.
[0014] In one embodiment of the invention, a spacing
device holds an RFID device a distance away from a
mounting surface so that RF interference caused by the
mounting surface or nearby materials is lessened.
[0015] In one embodiment, an art image such as a logo,
trademark slogan, etc. is encapsulated with the RFID tag.
In addition, one or more surfaces of the encapsulated
RFID tag may comprise an adhesive material to facilitate
mounting of the encapsulated RFID tag on a body.
[0016] A particular use of the invention is to track ship-
ments, for example by being attached to a tractor or a
trailer.
[0017] An advantage of the invention is that the RFID
device is concealed.
[0018] The encapsulated RFID device of the invention
may be used for one or more of a label, nametag, luggage
tag, advertisement, key fob, emblem, automobile em-
blem, or decoration.
[0019] The encapsulated RFID device may be com-
prised of one or more materials having certain thickness-
es such that interference with RF signals is minimized.
[0020] The invention may be used with a stand-off
bracket configured to maintain an RFID device in the
860-928 MHz range a distance from a supporting sur-
face.
[0021] The bracket is useful on a surface or near a
material that impedes or blocks RF transmission.
[0022] The encapsulated RFID device may be mount-
ed in the mirror assembly of a vehicle, or on a stand-off
bracket within a mirror assembly of a vehicle.
[0023] These and other aspects of the invention not
provided above are more fully described herein.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING(S)

[0024] Having thus described the invention in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:

FIG. 1A is an exploded view of the components that
comprise an exemplary domed encapsulated RFID
tag in an embodiment of the invention;
FIG. 1B is an exploded view of the components that
comprise an exemplary domed encapsulated RFID
tag in another embodiment of the invention;
FIG. 1C is an exploded view of the components that
comprise an exemplary domed encapsulated RFID

tag in another embodiment of the invention;
FIG. 1D is an exploded view of the components that
comprise an exemplary domed encapsulated RFID
tag in another embodiment of the invention;
FIG. 2A is an exploded view of the components that
comprise an exemplary domed encapsulated RFID
tag in an embodiment of the invention having a base
substrate;
FIG. 2B is an exploded view of the components that
comprise an exemplary domed encapsulated RFID
tag in another embodiment of the invention having
a base substrate;
FIG. 3 is an image of the manufacture of an exem-
plary domed encapsulated RFID tag, wherein the
liquid encapsulating material is being placed on the
base substrate, RFID device and art image;
FIG. 4 illustrates an exemplary art image that may
overlay an RFID device in an embodiment of the in-
vention;
FIG. 5 illustrates another exemplary art image that
may overlay another embodiment of an RFID device
in an embodiment of the invention;
FIG. 6A is a plan view of an exemplary encapsulated
RFID tag having an art image, in an embodiment of
the invention;
FIG. 6B is a plan view of an exemplary encapsulated
RFID tag having an art image, in another embodi-
ment of the invention;
FIG. 7 is an exemplary illustration of two examples
of an encapsulated RFID tag mounted on mirrors of
a vehicle;
FIG. 8A is a plan view of an embodiment of a stand-
off bracket for an RFID device having an exemplary
encapsulated RFID device mounted thereon;
FIG. 8B is a plan view of an embodiment of a stand-
off bracket of an RFID device not having an RFID
device mounted thereon;
FIG. 8C is a cross-sectional view of an embodiment
of a stand-off bracket for an RFID device having an
exemplary encapsulated RFID device mounted ther-
eon;
FIG. 8D is a cross-sectional view of an embodiment
of a stand-off bracket for an RFID device not having
an RFID device mounted thereon;
FIG. 9 is a side view of an embodiment of an encap-
sulated RFID device; FIG. 10A is a cross-sectional
view of an embodiment of a stand-off bracket for an
RFID device having an exemplary encapsulated
RFID device mounted thereon and having an adhe-
sive layer for mounting;
FIG. 10B is a cross-sectional view of an embodiment
of a stand-off bracket for an RFID device not having
an RFID device mounted thereon but having an ad-
hesive layer for mounting;
FIG. 11 depicts a flow chart of a method of encap-
sulating and overlaying an RFID device;
FIG. 12A depicts a flow chart of a method of fabri-
cating an encapsulated RFID tag; and
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FIG. 12B depicts a flow chart of a method of fabri-
cating an encapsulated RFID tag by overlaying an
RFID tag with an art image and encapsulating the
RFID device and art image.

DETAILED DESCRIPTION OF THE INVENTION

[0025] The present invention now will be described
more fully hereinafter with reference to the accompany-
ing drawings, in which some, but not all, embodiments
of the invention are shown. Indeed, this invention may
be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this dis-
closure will satisfy applicable legal requirements. Like
numbers refer to like elements throughout.
[0026] FIG. 1A is an exploded view of the components
that comprise an exemplary domed encapsulated RFID
tag 100 in an embodiment of the invention. In this em-
bodiment, an adhesive layer 102 comprised of an ap-
proximately 2 millimeter (mil) thick acrylic adhesive liner
is substantially attached to and underlies an RFID device
104, though other thicknesses and types of adhesive may
be used. In one embodiment, this adhesive layer 102 has
an adhesive on its exposed surface such that it can be
adhesively mounted to another surface and an adhesive
on the surface that is substantially in contact with the
RFID device 104 such that the adhesive layer 102 is ad-
hered to the RFID device 104. In various embodiments,
the adhesive layer 102 may be dimensioned such that it
extends beyond each edge of the RFID device 104 when
the adhesive layer is substantially adhered to the RFID
device 104, the adhesive layer 102 may be of the same
dimensions as the RFID device 104 to which it is sub-
stantially adhered, or the adhesive layer 102 may be of
smaller dimensions than the RFID device 104 to which
it is substantially adhered.
[0027] In the particular embodiment of FIG. 1, an image
layer 106 comprised of an approximately 2.4-mil thick
polyester image layer substantially lies over the RFID
device 104, although in other embodiments the image
layer 106 may lie substantially underneath the RFID de-
vice 104, or be composed of different materials and/or
thicknesses. At least one surface of the image layer 106
is substantially adhered to the RFID device 104. If the
image layer 106 substantially lies underneath the RFID
device 104, one surface of the image layer 106 is adhered
to the RFID device 104 and a second surface of the image
layer 106 is substantially adhered to the adhesive layer
102. If the image layer substantially lies over the RFID
device 104, one surface of the image layer is adhered to
the RFID device 104 and a second surface of the image
layer 106 is substantially adhered to a dome layer 108.
The dome layer 108 such as, for example, a clear, flex-
ible, polyurethane dome, is placed over the image layer
106 or, if the image layer 106 is omitted or lies substan-
tially underneath the RFID device 104, the dome layer
108 is placed over the RFID device 104. If the adhesive

layer 102 is dimensioned such that it extends beyond
any dimension of the RFID device 104, then the dome
layer 108 may be in contact with the adhesive layer 102,
thereby encapsulating the RFID device 104. In other em-
bodiments, the dome layer 108 may be of the same di-
mensions as the underlying RFID device 104, or the
dome layer may have smaller dimensions than the RFID
device. The RFID device 104 is substantially sealed from
atmospheric exposure, protected, or concealed by the
encapsulation.
[0028] FIG. 1B is another embodiment of the encap-
sulated RFID device shown in FIG. 1A. In the embodi-
ment of FIG. 1B, the encapsulated RFID device 110 is
comprised of an adhesive layer 112, an RFID device 114,
and a dome layer 116. The image layer is omitted from
this embodiment, as compared to the embodiment of
FIG. 1A.
[0029] FIG. 1C is yet another embodiment of the en-
capsulated RFID device shown in FIG. 1A. In the em-
bodiment of FIG. 1C, the encapsulated RFID device 118
is comprised of an RFID device 120, an image layer 122,
and a dome layer 124. The adhesive layer is omitted from
this embodiment, as compared to the embodiment of
FIG. 1A.
[0030] FIG. 1D is another embodiment of the encap-
sulated RFID device shown in FIG. 1A. In the embodi-
ment of FIG. 1D, the encapsulated RFID device 126 is
comprised of an RFID device 128 and a dome layer 130.
The adhesive layer and the image layer are each omitted
from this embodiment, as compared to the embodiment
of FIG. 1A.
[0031] In another embodiment of the invention, as
shown in the exploded view of FIG. 2A, an exemplary
domed, encapsulated RFID tag 200 is comprised of a
substrate layer 202, an RFID device 204, an art image
206, and a dome layer 208. In this embodiment, the sub-
strate layer 202 may be comprised of a flexible, rigid, or
semi-rigid material such as, for example, plastics, ferrous
or non-ferrous metals, ceramics, composites, alloys, etc.
The substrate layer 202 may have an adhesive on its
exposed surface to attach the encapsulated RFID tag
200 to another surface. In some embodiments, the sub-
strate layer 202 may have attached or embedded mag-
nets to affix the encapsulated RFID tag 200 to a surface
containing magnetic material. In other embodiments, the
substrate layer 202 itself may be magnetized, thus mak-
ing it capable of being affixed to a surface containing
magnetic material. In yet other embodiments, the sub-
strate layer 202 may have other means of attachment to
another surface such as a pin or clasp for attaching to
an article of apparel, a split ring, lanyard, snap, buckle,
screw, clamp, etc. An RFID device 204 is substantially
affixed to the substrate layer 202. In one embodiment,
the RFID device 204 is substantially adhered to the sub-
strate layer 202; however, in other embodiments the
RFID device 204 may be clamped, screwed, welded,
nailed, stapled, sewn, magnetically-held, or otherwise af-
fixed to the substrate layer 202.
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[0032] The RFID device 204 is substantially encapsu-
lated in an encapsulating material 208, thereby providing
protection to the RFID device 204 and, in some instances,
concealing the RFID device 204. In one embodiment, an
art image 206 such as, for example, a corporation or other
form of entity’s logo or trademark, overlays the RFID de-
vice 204 and is substantially encapsulated in the encap-
sulating material 208 along with the RFID device 204.
[0033] FIG. 2B is an exploded view of the components
that comprise an exemplary domed encapsulated RFID
tag 210 in another embodiment of the invention having
a base substrate 212. In this embodiment, the encapsu-
lated RFID tag 210 is comprised of a base substrate 212,
an RFID device 214, and an encapsulating material 216.
As compared to the embodiment shown in FIG. 2A, FIG.
2B illustrates an embodiment of an encapsulated RFID
tag 210 wherein the art image layer is omitted.
[0034] FIG. 3 is an image of a manufacturing process
for an exemplary domed encapsulated RFID tag, wherein
a liquid encapsulating material 302 is placed on a sub-
strate 304 comprised of an RFID device and art image.
The encapsulating material 302 is see through, and may
be a dark or colored substance. The encapsulating ma-
terial 302 may be comprised of polyurethane, epoxy,
acrylics or other suitable resins or materials such as, for
example, polyethylene, polypropylene, polystyrene, pol-
yester, etc. Generally, the encapsulating material 302 is
comprised of an epoxy for an application where flexibility
is not a requirement or polyurethane where more flexi-
bility is needed. The doming process depends on surface
tension to form a bubble of the encapsulating material
302 on an item being decorated without going off the
edge of the item. The encapsulating material 302 is ap-
plied to the substrate 304 and, if required, then exposed
to a hardening or curing process, such as exposure to
ultra-violet light or heat.
[0035] FIG. 4 illustrates an exemplary art image layer
402 that may overlay an RFID device 404 in an embod-
iment of the invention. In one embodiment, the art image
layer 402 is comprised of an approximately 2.4-mil pol-
yester image substrate, though other thicknesses and
materials may be used. The actual image 406 on the art
image layer 402 may be silk-screened, painted, drawn,
stamped, embedded or otherwise placed on or within the
art image layer 402. In other embodiments, the art image
layer 402 is comprised of a three-dimensional emblem,
novelty, insignia, etc. In embodiments of the invention
having an art image layer 402, the encapsulating material
is generally translucent so that the art image layer 402
is substantially visible through the encapsulating mate-
rial.
[0036] FIG. 5 is an alternative exemplary art image lay-
er 502 that overlays an alternate RFID device 504 in an
embodiment of the invention, as compared to the em-
bodiment shown in FIG. 4.
[0037] The RFID device of the various embodiments
of the invention may be, for example, an active or passive
RFID transponder, as are commonly known in the art.

The RFID device may be flexible, rigid, or semi-rigid. The
RFID device may be contained within a housing, or it may
rely upon the encapsulating material to provide a hous-
ing. In one embodiment, the RFID device is a flexible
user-programmable RFID transponder such as those
that are available from Alien Technologies Corp. of Mor-
gan Hill, California; although other types of RFID devices
manufactured by other manufacturers may be used. Oth-
er manufacturers of RFID devices include but are not
limited to: Matrics, Inc. of Columbia Maryland; Phillips
Electronics of Eindhoven, The Netherlands; and Texas
Instruments Incorporated of Dallas, Texas. In one em-
bodiment, the RFID device is an Alien Technologies
Class 1, electronic product code (EPC) transponder.
[0038] The RFID device includes devices that comply
with the International Organization for Standardization
(ISO) 18000-6 standard, including but not limited to ISO
18000-6 types A and B. ISO 18000-6 covers the air in-
terface for RFID tags operating at ultra high frequency
(860 - 930 MHz). The RFID device also includes devices
that comply with the other parts of the ISO 18000 stand-
ard (e.g., 18000-1, 18000-2, etc.), as such parts are ap-
proved and adopted. The ISO 18000-6 standard, and all
variants (e.g., Type A and B, etc.), are incorporated in
their entirety by reference and made a part hereof. The
RFID device also includes devices that comply with Elec-
tronic Product Code (EPC) standards, specifications and
guidelines as were initially developed by the Auto-ID
Center, including but not limited to EPC classes 0-1. The
EPC standards are also fully incorporated herein by ref-
erence and made a part hereof.
[0039] FIG. 6A is a plan, frontal view of an embodiment
of an encapsulated RFID tag 600 having an art image
604. FIG. 6B is a plan, frontal view of an alternative em-
bodiment of an encapsulated RFID tag 602 having an art
image 606. Other embodiments (not shown) may have
omitted the art image or may be in other configurations.
[0040] FIG. 7 is an exemplary illustration of two exam-
ples of an encapsulated RFID tag 702 mounted on a mir-
ror 704 of a vehicle. In a typical use of such an encap-
sulated RFID tag, information about the location of the
vehicle, its cargo, ownership, identity, existence, etc. may
be programmed into the RFID tag or received by one or
more appropriately-placed RFID readers in response to
an interrogation signal.
[0041] In yet another example (not shown), an RFID
device is mounted inside a mirror 704 of a vehicle. Such
a mounting will help protect the RFID device from envi-
ronmental exposure, damage and theft. It will also con-
ceal the RFID device. One method of mounting an RFID
device in a vehicle mirror 704 is by removing the neo-
prene, rubber, or other sealing material that surrounds
the mirror from its body or head, placing the RFID device
within the body or head such that it will not interfere with
the replacement of the mirror or be damaged by moving
parts within the head, and replace the mirror and its seal-
ing material. In other mirror types, other methods may
be used to place an RFID device within the body of the
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mirror.
[0042] The embodiments of this invention provide en-
capsulating materials that are comprised of materials
such that interference or impediment of RF signals trans-
mitted to or from the encapsulated RFID device is mini-
mized or non-existent. Furthermore, if the encapsulated
RFID device is to be placed on or near a ferrous surface,
or other material that tends to detrimentally affect RF
transmissions, the space between the encapsulated
RFID device and the RF resistant materials caused by
the encapsulating material tends to improve the trans-
mission and reception properties for the RFID device. In
other embodiments, a stand-off bracket is used to further
separate the RFID device from RF resistant materials.
[0043] FIGS. 8A-8D illustrate embodiments of a stand-
off bracket for use with an RFID device. FIG. 8A is a plan
view of an embodiment of an RFID device assembly 800
comprised of a stand-off bracket 802 for an RFID device
and an exemplary encapsulated RFID device 804 mount-
ed thereon. Section A-A of FIG. 8A is illustrated in FIG.
8C. The bracket 802 is comprised of one or more mate-
rials such as, for example, injection molded plastic, paper
(e.g., cardboard), corrugated plastic, etc., that have min-
imal adverse effect on RF signals that travel to and from
the RFID device 804. As shown in FIG. 8C, the bracket
802 has a first surface 812 for mounting or setting on a
mounting or support surface and a second surface 810
on which the RFID device is attached or placed. The first
surface 812 may be glued, nailed, screwed, stapled,
clamped or otherwise affixed to the mounting surface, or
it may be held in place merely by friction or gravity. The
second surface 810 is elevated a distance from the first
surface 812 such that the RFID device 804 is held a dis-
tance, d, from the mounting surface to which the bracket
is attached or placed, as shown in FIG. 8C. Generally,
the space 808 between the bottom of the second surface
810 and the mounting surface 812 is hollow, although in
other embodiments the space 808 may be filled or par-
tially filled with one or more materials that are RF perme-
able, or with the same material that comprises the bracket
802. The stand-off bracket 802 allows RF signals to travel
in the space between the mounting surface and the RFID
device 804, thus enabling better transmission and recep-
tion of RF signals by the RFID device 804.
[0044] FIG. 8B is a plan view of an embodiment of a
stand-off bracket 802. This embodiment is illustrated not
having an RFID device mounted thereon. Section B-B of
the embodiment of FIG. 8B is illustrated in FIG. 8D.
[0045] FIG. 8C is a cross-sectional view of an embod-
iment of a stand-off bracket assembly 800 having an ex-
emplary encapsulated RFID device 804 mounted there-
on. FIG. 8C illustrates Section A-A of FIG. 8A. The RFID
device 804 is shown mounted on the upper surface 810
of the stand-off bracket 802, thus providing a distance,
d, between the RFID device 804 and any mounting sur-
face. The first surface 812 is for mounting or setting the
stand-off bracket 802 on a mounting support surface.
FIG. 8D is a cross-sectional view of an embodiment of a

stand-off bracket assembly 800 without an RFID device
mounted thereon. FIG. 8D illustrates Section B-B of FIG.
8B.
[0046] Although the embodiments of the stand-off
bracket 802 shown in FIGS. 8A-8D are square, this is for
exemplary purposes only. In other embodiments, not
shown, the stand-off bracket may be rectangular, circu-
lar, oval, triangular, spherical, hemispherical, or any other
shape that will provide a separation between the mount-
ed RFID device and the mounting surface.
[0047] FIG. 9 is a side view of an embodiment of a
domed encapsulated RFID tag 900 that may be mounted
on a stand-off bracket 802. One particular embodiment
of the domed, encapsulated RFID tag 900 utilizes an ISO
18000-6 compliant RFID device, as they are known in
the art, though other RFID devices (e.g., EPC compliant)
may be used. The RFID tag 900 of the embodiment of
FIG. 9 is comprised of four layers, although in other em-
bodiments more or fewer layers may be present. The
layers of the RFID tag 900 of FIG. 9 are comprised of an
adhesive layer 908, an RFID device 906, an art image
layer 904, and an encapsulating material layer 902.
These various layers have previously been described
herein. The RFID tag 900 may be affixed to the upper
surface 810 of a stand-off bracket 802 to provide sepa-
ration from the RFID tag 900 and the mounting surface
for better RF transmission and reception.
[0048] FIG. 10A is a cross-sectional view of an embod-
iment of a stand-off bracket 802 for an RFID device hav-
ing an exemplary encapsulated RFID tag 804 mounted
thereon and having an adhesive layer 1002 for mounting.
The adhesive layer is affixed to the first surface 812 of
the stand-off bracket 802. At least one outer surface of
the adhesive layer is comprised of an adhesive material
that may be used to adhere the stand-off bracket 802 to
a mounting surface. The adhesive layer 1002 also in-
creases the separation between the mounting surface
and the top surface 810 of the stand-off bracket 802,
where an RFID device may be mounted.
[0049] FIG. 10B is another cross-sectional view of an
embodiment of a stand-off bracket for an RFID device.
In this embodiment, an RFID device is not mounted on
the stand-off bracket 802; however, the stand-off bracket
802 is further comprised of an adhesive layer 1002 for
mounting.
[0050] FIG. 11 depicts a flow chart of a method of en-
capsulating and overlaying an RFID device. The process
starts at step 1100. At step 1102 a decision is made
whether to encapsulate an RFID device. If at step 1102
the answer is NO, then the process continues to step
1114 where the process ends. If at step 1102 the answer
is YES, the process proceeds to step 1104 where a de-
cision is made whether to overlay an RFID device. If at
step 1104 the answer is NO, the process continues to
step 1110 where the RFID device is substantially encap-
sulated in an encapsulating material. The encapsulating
material is then cured at step 1112. The process contin-
ues to step 1114 where it ends. However, if at step 1104
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the answer is YES, the process continues to step 1106
where the RFID device is overlaid with an art image layer.
The process continues to step 1108 where the RFID and
art image are substantially encapsulated in an encapsu-
lating material. The process continues to step 1112
where the encapsulating material is cured. The process
continues to step 1114 where it ends.
[0051] FIG. 12A depicts a flow chart of a method of
fabricating an encapsulated RFID tag. The process be-
gins at step 1200. The process continues to step 1202
where a viscous encapsulating material is placed on at
least one surface of an RFID device. The process con-
tinues to step 1204 where the encapsulating material is
cured to a non-viscous state. The process then ends at
step 1206.
[0052] FIG. 12B depicts a flow chart of a method of
fabricating an encapsulated RFID tag by overlaying an
RFID tag with an art image and encapsulating the RFID
device and art image. The process beings at step 1210.
The process continues to step 1212 where at least one
surface of an RFID device is overlaid with an art image.
The process continues to step 1214 where a viscous en-
capsulating material is placed on at least one surface of
the RFID device and art image. The encapsulating ma-
terial is cured to a non-viscous state in step 1216. The
process then ends at step 1218.
[0053] Many modifications and other embodiments of
the invention set forth herein will come to mind to one
skilled in the art to which this invention pertains having
the benefit of the teachings presented in the foregoing
descriptions and the associated drawings. Therefore, it
is to be understood that the invention is not to be limited
to the specific embodiments disclosed and that modifi-
cations and other embodiments are intended to be in-
cluded within the scope of the appended claims. Although
specific terms are employed herein, they are used in a
generic and descriptive sense only and not for purposes
of limitation.

Claims

1. A domed encapsulated radio frequency identification
(’RFID’) tag (100) characterised in that the tag com-
prises:

a substrate layer (102);
an RFID tag layer (100) having a first side ad-
hered to said substrate layer (102), and a sec-
ond side;
an art image layer (106) comprising an art image
thereon, said layer having a first side substan-
tially adhered to the second side of the RFID tag
(100); and a second side; and
a translucent encapsulating domed layer (108)
substantially adhered to the second side of said
art image layer (106);
wherein said layers are single, continuous and

unbroken, and the contact surfaces thereof are
flat.

2. The tag of claim 1, wherein the art image layer is
comprised of polyester.

3. The tag of claim 1 or claim 2, further comprising an
adhesive layer for adhering said substrate to a sur-
face.

4. The tag of any preceding claim, wherein the adhe-
sive layer is comprised of a 2mm acrylic adhesive
layer.

5. The tag of any preceding claim, wherein the material
of the domed layer is selected from the group con-
sisting of polyurethane, polyethylene, polypropyl-
ene, polystyrene, polyester, and epoxy, and combi-
nations thereof

6. The tag of any preceding claim, and comprising one
or more of a label, nametag, luggage tag, advertise-
ment, key fob, emblem, automobile emblem, and
decoration.

7. The tag of any preceding claim, wherein the RFID
device is comprised of an RFID transponder.

8. The tag of any preceding claim, wherein the art im-
age layer is comprised of a 2.4 millimeter thick image
substrate comprised of polyester.

9. A method of encapsulating an RFID device layer, an
art image on an art image layer, and a substrate layer
to form a domed, encapsulated RFID tag, charac-
terised in that said method comprises the steps of:

substantially encapsulating the RFID device lay-
er, the art image layer, and the substrate layer
in a single continuous viscous layer of translu-
cent encapsulating material having a domed
shape, wherein said RFID device layer has a
first side affixed to a second side of said sub-
strate layer and a second side affixed to a first
side of said art image layer, said art image layer
comprises a single continuous layer and has a
preprinted art image, the substrate layer com-
prises a single continuous layer, said art image
layer has a second side affixed to said encap-
sulating material, said substrate layer, said
RFID device layer, and said art image layer are
unbroken layers and the contact surfaces of said
layers are flat; and
curing said encapsulating material to form a
domed, encapsulated RFID tag.

10. The method of claim 9, wherein substantially encap-
sulating the RFID device layer comprises using an
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encapsulating material selected from the group con-
sisting of polyurethane, polyethylene, polypropyl-
ene, polystyrene, polyester, an epoxy, and combi-
nations thereof.

11. The method of claim 9 or claim 10, further comprising
the steps of:

overlaying the RFID device layer with an art im-
age layer; and
substantially encapsulating the RFID device lay-
er and the art image layer in said encapsulating
material.

12. The method of claim 11, wherein overlaying the RFID
device layer with the art image layer comprises using
an art image layer comprised of a 2.4 millimeter thick
image substrate comprised of polyester.

Patentansprüche

1. Ein gewölbtes, gekapseltes Radiofrequenz-Identifi-
kations("RFID")-Etikett (100) dadurch gekenn-
zeichnet, dass das Etikett umfasst:

eine Substratschicht (102);
eine RFID-Etikett-Schicht (100) mit einer ersten
Seite, die an der Substratschicht (102) haftet
und einer zweiten Seite;
eine Kunstbildschicht (106) mit einem Kunstbild
darauf, wobei die Schicht eine erste Seite um-
fasst, die im Wesentlichen an der zweiten Seite
des RFID-Etiketts (100) anhaftet, und einer
zweiten Seite; und
eine lichtdurchlässige, einkapselnde, gewölbte
Schicht (108), die im Wesentlichen an der zwei-
ten Seite der Kunstbildschicht (106) anhaftet;
wobei die Schichten einzeln, durchgehend und
ununterbrochen, und deren Kontaktflächen
flach sind.

2. Etikett nach Anspruch 1, wobei die Kunstbildschicht
Polyester umfasst.

3. Etikett nach Anspruch 1 oder Anspruch 2, wobei die-
ses weiterhin eine Klebeschicht umfasst, um das
Substrat auf eine Oberfläche zu kleben.

4. Etikett nach einem der vorhergehenden Ansprüche,
wobei die Klebeschicht eine 2 mm Acrylklebeschicht
umfasst.

5. Etikett nach einem der vorhergehenden Ansprüche,
wobei das Material der gewölbten Schicht aus der
Gruppe bestehend aus Polyurethan, Polyethylen,
Polypropylen, Polystyrol, Polyester und Epoxidharz
und Kombinationen daraus ausgewählt ist.

6. Etikett nach einem der vorhergehenden Ansprüche,
wobei dieses eines oder mehreres von Folgendem
umfasst: Label, Namensschild, Gepäckschild, Wer-
bung, Schlüsselanhänger, Emblem, Automobilem-
blem und Dekoration.

7. Etikett nach einem der vorhergehenden Ansprüche,
wobei die RFID-Vorrichtung einen RFID-Transpon-
der umfasst.

8. Etikett nach einem der vorhergehenden Ansprüche,
wobei die Kunstbildschicht ein 2,4 mm dickes Poly-
ester umfassendes Bildsubstrat umfasst.

9. Ein Verfahren zur Einkapselung einer RFID-Vorrich-
tungsschicht, einem Kunstbild auf einer Kunstbild-
schicht, und einer Substratschicht, um ein gewölb-
tes, eingekapseltes RFID-Etikett zu formen, da-
durch gekennzeichnet, dass das Verfahren fol-
gende Schritte umfasst:

im Wesentlichen Einkapseln der RFID-Vorrich-
tungsschicht, der Kunstbildschicht und der Sub-
stratschicht in einer einzelnen kontinuierlich vis-
kosen Schicht aus lichtdurchlässigem verkap-
seltem Material, das eine gewölbte Form hat,
wobei die RFID-Vorrichtungsschicht eine erste
Seite, die an eine zweite Seite der Substrat-
schicht befestigt ist, und eine zweite Seite, die
an einer ersten Seite der Kunstbildschicht be-
festigt ist, aufweist, wobei die Kunstbildschicht
eine einzelne durchgehende Schicht und ein
vorgedrucktes Kunstbild aufweist, wobei die
Substratschicht eine einzelne durchgehende
Schicht umfasst, wobei die Kunstbildschicht ei-
ne zweite Seite, die an das einkapselnde Mate-
rial befestigt ist, aufweist, wobei die Substrat-
schicht, die RFID-Vorrichtungsschicht und die
Kunstbildschicht ununterbrochene Schichten
sind und die Kontaktflächen der Schichten flach
sind; und
Aushärten des Einkapselungsmaterials, um das
gewölbte, eingekapselte RFID-Etikett zu for-
men.

10. Verfahren nach Anspruch 9, wobei das im Wesent-
lichen Einkapseln der RFID-Vorrichtungsschicht die
Verwendung von Einkapselungsmaterial ausge-
wählt aus der Gruppe bestehend aus Polyurethan,
Polyethylen, Polypropylen, Polystyrol, Polyester und
Epoxidharz und Kombinationen davon umfasst.

11. Verfahren nach Anspruch 9 oder Anspruch 10, wel-
ches weiterhin folgende Schritte umfasst:

Überlagern der RFID-Vorrichtungsschicht mit
einer Kunstbildschicht; und
im Wesentlichen Einkapseln der RFID-Vorrich-
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tungsschicht und der Kunstbildschicht in das
Einkapselungsmaterial.

12. Verfahren nach Anspruch 11, wobei das Überlagern
der RFID-Vorrichtungsschicht mit der Kunstbild-
schicht die Verwendung einer Kunstbildschicht be-
inhaltet, die eine 2,4 mm dicke Polyester umfassen-
de Kunstbildsubstratschicht umfasst.

Revendications

1. Etiquette d’identification par radiofréquences
(’RFID’) encapsulée en dôme (100), caractérisée
en ce que l’étiquette comprend:

une couche de substrat (102),
une couche comportant l’étiquette RFID ayant
une première face, qui adhère à ladite couche
de substrat (102) et une seconde face,
une couche comportant une image artistique
(106), sur laquelle est comprise une image ar-
tistique, ladite couche ayant une première face,
qui adhère essentiellement à la seconde face
de l’étiquette RFID (100), et une seconde face et
une couche d’encapsulation translucide en dô-
me (108) qui adhère essentiellement à la secon-
de face de ladite couche comportant l’image ar-
tistique (106),
lesdites couches étant uniques, continues et
ininterrompues et leurs surfaces de contact pla-
nes.

2. Etiquette suivant la revendication 1, dans laquelle la
couche comportant l’image artistique est composée
de polyester.

3. Etiquette suivant la revendication 1 ou 2, compre-
nant, en outre, une couche adhésive pour faire ad-
hérer ledit substrat à une surface.

4. Etiquette suivant une quelconque des revendica-
tions précédentes, dans laquelle la couche adhésive
est composée d’une couche en acrylique d’une
épaisseur de 2 mm.

5. Etiquette suivant une quelconque des revendica-
tions précédentes, dans laquelle le matériau de la
couche en dôme est sélectionné parmi le groupe
constitué de polyuréthane, polypropylène, polysty-
rène, polyester et époxyde et de combinaisons de
ceux-ci.

6. Etiquette suivant une quelconque des revendica-
tions précédentes, comprenant un ou plusieurs par-
mi un label, une insigne d’identité, une étiquette de
bagage, une publicité, un porte-clés, un emblème,
un emblème automobile et une décoration.

7. Etiquette suivant une quelconque des revendica-
tions précédentes, dans laquelle le dispositif RFID
est composé d’un transpondeur RFID.

8. Etiquette suivant une quelconque des revendica-
tions précédentes, dans laquelle la couche compor-
tant l’image d’art est composée d’un substrat d’ima-
ge en polyester d’une épaisseur de 2,4 mm.

9. Procédé d’encapsulation d’une couche comportant
le dispositif RFID, d’une image artistique sur une
couche comportant l’image artistique et d’une cou-
che de substrat pour former une étiquette RFID en-
capsulée en dôme, caractérisé en ce que ledit pro-
cédé comprend les étapes consistant à :

encapsuler essentiellement la couche compor-
tant le dispositif RFID et la couche de substrat
dans une seule couche visqueuse continue
dans un matériau d’encapsulation translucide
ayant une forme en dôme, procédé, dans lequel
ladite couche comportant le dispositif RFID pré-
sente une première face, qui est fixée à une se-
conde face de ladite couche de substrat, et une
seconde face, qui est fixée à une première face
de ladite couche comportant l’image artistique,
ladite couche comportant l’image artistique est
composée d’une seule couche continue et pré-
sente une image artistique préalablement impri-
mée, la couche de substrat comprend une seule
couche continue, ladite couche comportant
l’image artistique présente une seconde face qui
est fixée audit matériau d’encapsulation, ladite
couche de substrat, ladite couche comportant
le dispositif RFID et ladite couche comportant
l’image artistique étant des couches ininterrom-
pues et les surfaces de contact desdites cou-
ches étant planes, et à
durcir le matériau d’encapsulation pour former
une étiquette RFID en dôme.

10. Procédé suivant la revendication 9, dans lequel l’éta-
pe consistant à encapsuler essentiellement la cou-
che comportant le dispositif RFID comprend l’utilisa-
tion d’un matériau d’encapsulation sélectionné par-
mi le groupe constitué de polyuréthane, de polyé-
thylène, de polypropylène, de polystyrène, de poly-
ester, d’époxy et de combinaisons de ceux-ci.

11. Procédé suivant la revendication 9 ou la revendica-
tion 10 comprenant, en outre, les étapes consistant
à poser sur la couche comportant le dispositif RFID
une couche comportant l’image artistique et à en-
capsuler essentiellement la couche comportant le
dispositif RFID et la couche comportant l’image ar-
tistique dans ledit matériau d’encapsulation.

12. Procédé suivant la revendication 11, dans lequel la

15 16 



EP 1 714 239 B1

10

5

10

15

20

25

30

35

40

45

50

55

pose de la couche comportant l’image artistique sur
la couche comportant le dispositif RFID comprend
l’utilisation d’une couche comportant l’image artisti-
que composée d’un substrat d’image en polyester
d’une épaisseur de 2,4 mm.
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